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BACKGROUND INTRODUCTION

« Beam orbit dynamics - behavior and trajectory of charged particle beams « Existing beam orbit models can only cover * Kicks - sudden changes in a Quadrupole Kicks (Keskin, Umut).

« Beam orbit model allows for predictions and calculations of measured beam performance, one kick, which limits the understanding of particle beam’s trajectory and | | v__/ | |
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(SLAC National Accelerator Lab) = G « Bmad and TAO (Tool for Accelerator Optics) simulates/optimizes beam dynamics

« Beam Positioning Monitors (BPMs) track the position of particles

) L2 : : : C . « Merit Function quantifies the goodness of fit of the model; Merit Function = wy, - (§D)? - (6V)?
« This data provides information on the particle’s trajectory, which is used for maintaining It Function quantiti & | erit Function = wp - (6D)~ + wy, - (6V)

Goal: Use Bmad-TAO to multi-kick beam orbits, allowing for the matching and fitting of experimental data with realistic

beam path : .
P physics-based tracking.
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No-kick lattice design orbit graph has significantly different datapoints and orbits in comparison to the measurements taken from
the beam position monitors in the accelerator—showing that accurate modeling is necessary for beam control
« Synthetic kicking tests (singular and multiple up to four kicks, not pictured) have all reached merit values below 5.00E-05 2.00E+00
* Merit values decrease as the amount of kicks increase, but accurately models orbits even with inaccurate kick sets
« Usage of Bmad allows fitting BPM misalignments (X and Y OFFSET), QUAD focusing errors, QUAD misalignments (X and Y
« TILT errors will lead to X/Y coupling as shown in machine data (pure X orbit shows Y response in some plots) Cemont name
» Future research will be continued on the applications of such Bmad/TAO orbit fit models onto machine BPM data
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